The subject of the relation between DEB and capitalism is a matter of the historical character of DEB. Generally speaking, profit and loss calculation that many accounting scholars stress, seems to be common to all histories of economic activities. I believe that even Robinson Crusoe calculated profit and loss in a solitary island in the distant ocean. Therefore, it may be difficult for the historical character to be clarified from the view point of the function of calculating profit and loss. However, DEB has another function of dividing profit. Here, I am elucidating the ground that this latter function has made DEB become an important institution in capitalistic society.
Introduction
As abstract labour value emerged as a relative and equivalent form of value within commodity exchanges (Marx, 1965) , so bookkeeping gave expression to profit. Indeed, bookkeeping was created to make profit visible through increases and decreases of property [Fujita, (2002), pp.463-476; Fujita and Jinnai, 2004 ].
An account is a concept, and bookkeeping is a system of concepts that gives expression to the form of profit as a whole. Double entry bookkeeping (DEB) consists of stock-comparing computations in balance sheets (B/S) and flow-comparing ones in the profit and loss account (P/L). Stock-comparing is sufficient to compute profit but by adding flow-comparing computations bookkeeping provides a means of dividing profit among investors. The two functions have made DEB adaptable to various forms of joint stock enterprises and it continues to be useful as it can help reconcile conflicts of interest.
Furthermore in this paper an institution is taken as a legal system or order which belongs to superstructure . "In the social production of their existence, men inevitably enter into definite relations, which are independent of their will, namely relations of production appropriate to a given stage in the development of their material forces of production. The totality of these relations of production constitutes the economic structure of society, the real foundation, on which arises a legal and political superstructure and to which correspond definite forms of social consciousness." [Marx, (1971), preface] And in this paper, capitalism is taken as the totality of real foundation of production relation of capitalist and worker and super-structure which correspond to the production relation (Chiapello, 2007) .
This paper seeks to explain the relations between the calculation structure of DEB and features of capitalism with respect to the following DEB matters.
1 the development of single-entry bookkeeping to double-entry systems 2 the significance of periodical income computations 3 the significance of revenue and expense 4 dividend regulation.
The above topics are examined in individual sections followed by Section 6, the conclusions.
The development of single-entry bookkeeping to double -entry bookkeeping
The function of SEB and DEB is calculating profit or loss: neither can be recognised without bookkeeping (Fujita, 2002 ). Yamey's famous paper on bookkeeping made light of its role in calculating profit. Instead, he emphasised B/S aspects such as administering balances of various assets and taking them in and out of calculations [Yamey, (1950b), pp.24-25; Chiapello, 2007] . However, this paper argues that calculating profit or loss is the basic function of DEB and SEB: record-keeping providing basic information on receipts and payments, and transactions and debts is regarded as just custody records. Profit or loss can be calculated two ways. The first compares the balance at the beginning and the end of an economic activity. When it is positive, it shows profit gained by the activity. Here, it is called stock-comparison, which is typically done using B/Ss. The second way compares the inputs and outputs during an economic activity. When the latter is greater than the former, the activity has created a profit. Here, this is called flow-comparison, which is typically done in a P/L. SEB is a bookkeeping system that shows profit or loss just by the stock comparison method, whereas a DEB is a bookkeeping system that shows profit or loss by both stock-comparison and flow-comparison methods.
The following simple example of transactions illustrates the differences of SEB and DEB.
1 Someone started a business with capital of $330.
2 He bought three articles of merchandise like A, B and C for $330 cash. The cost of A, B and C were $100, $110 and $120, respectively.
3 The selling price of each merchandise was $200.
According to SEB, the B/S statement after transaction ② is shown in Figure 1 . (The monetary unit is omitted and merchandise A, B and C are abbreviated as A, B and C, respectively.) After transaction ③, the B/S prepared according to SEB is shown in Figure 2 . Needless to say, SEB is useful for an entrepreneur to calculate profit and loss in his/her business. Some subsidiary records may also be kept to administer balances for debtors and creditors or cash flows in and out. The important point is that the creation of DEB stemmed from the shortcomings of SEB. Figure 2 shows the profit or loss just by stock comparison: $270 is the total profit of trades of A, B and C but no-one can tell how much profit was gotten by trades of A, B or C, respectively. The SEB system can show the total profit of various transactions but not the profit of each transaction. An interesting commentary on the necessity to record the source of profit or loss is contained in Edwards (1989) .
"Business activity in medieval times consisted of a series of small ventures. Traders operated with little or no stock. They purchased items and then looked for a seller [not buyer -Fujita] , and the sale provided the money to make a new purchase." [Edwards, (1989), p.92] The quotation suggests that traders did not look for buyers but sellers one after another. The seller was an investor in a specific item such as textiles who hoped to gain a profit by its sale abroad. He bought the textile, consigned it to the trader, bore the risk of trading the textile, and hence had the right to get the profit and had the obligation to suffer losses caused by trading the textile.
The profit from each traded item had to be allocated between the investors who took on the risk of trading them. The B/S only showed the total profit and could not state how this should be shared among the investors risking trading A, B and C. This required records of buying and selling each commodity, i.e., the trader must account for the trades of each item -"A separate merchandize account for each bundle of merchandize" (Lane, 1945) . Yamey (1950b, p.29) argued that:
"The particularized merchandize accounting may have provided the sort of information which 'perpetual inventory' records supply as a supplement to modern systems of aggregated merchandize account. The profit calculations may have been subsidiary products of the system, made necessary as a part of the process of balancing which has already been described."
But 'the particularised merchandise accounting' was not just a supplement to 'modern systems of aggregated merchandise accounts'. It resided in accounting for finished goods created by the needs of early partnerships that resemble rudimentary joint stock companies. An example of how such transactions can be prepared is shown in Figure 3 . It illustrates the separate merchandise account system. Figure 3 uses DEB that contains both stock and flow-comparisons of economic activities. In the separate merchandise account system, accounts were not balanced at regular intervals. The accounts of all merchandises were not closed, nor needed to be before all items were sold out for this would denote a kind of dissolution of partnership. Thus, when A was sold out, for example, the P/L account of A had to be closed to calculate the profit gained from trading A and due to the investor in A. It was rare that all of A, B and C were sold out simultaneously. Consequently, a B/S could not be prepared before all merchandises were sold. However, when the ledger was full, the accounts were closed to carry forward the balance to a new set of books. Yamey (1950b, p.27 ) noted that, "In early accounting" "each parcel of goods bought, each type of good traded in, each venture, whether it was a consignment, wager, voyage, or joint venture, was treated as a separate unit from the accounting point of view", and, "The type of [lots of goods] accounting suited the nature of the trading very well; for in the majority of cases,… it would appear that the activities of merchants consisted of a discontinuous series of diverse transactions" [Yamey, (1950b), p.28] .
However, he fails to notice that the important problem in partnerships in early ventures was how to share profit among the investors, i.e., the adjustment of sharing profit. Calculating profit could be made by SEB but it had to be extended to DEB so merchants in early Italy could also share the calculated profit among investors.
An example of particularised merchandise accounting is contained in a book by De La Porte (Maître Ecrivain, Expert and Jure Professeur, Verificateur, and teneur de Livres de Comptes, and Arithmeticien by Par le Sieur De La Porte, Hollandois, 1685). It is an interesting example of an early partnership and was analysed by Kishi (1975) . The original names of merchants and comments of trades have been converted into the modern nomenclature to make the explanation below clearer.
1 Mr. P and Mr. Q agreed made a 50-50 investment in a partnership to trade merchandise M bought for $7,000 on credit.
(Dr) Merchandise M 7,000 / (Cr) accounts payable 7,000 (Dr) Mr. Q 3,500 / (Cr) partnership account for Mr. Q 3,500
Importantly, this book belongs to Mr. P. It includes not only the entries of trades by Mr. P, but also ones by the partnership of Mr. P and Mr. Q. However, the records of partnership and those of Mr. P were kept separately. The partnership account above is an investor account that shows the investor's part in the partnership by the entry on the Cr side. Mr. Q accepted the contribution to the partnership but did not pay cash. Thus, the Mr. Q account was essentially a personal account that showed an unpaid contribution.
The account payable was settled up. Mr. P paid the half of $7,000 but Mr. Q did not pay.
(Dr) Account payable 7,000 / (Cr) Cash 3,500 / (Cr) Mr. Q 3,500
The Mr. Q account came to be zero by making a credit entry of 3,500, which meant that the credit-debit-relation between the partnership and a supplier caused by purchasing the merchandise changed to one between Mr. Q and the supplier. Mr. P settled the account by paying cash 3,500. The profit from trading merchandise M was 1,210 which was divided equally. The profit belonging to Mr. Q was carried to the partnership account for Mr. Q, which meant that the partnership should pay Mr. Q $605, with the other half belonging to Mr. P. Therefore, this amount was transferred to the profit and loss account book of Mr. P. as the partnership accounts were kept in the book of Mr. P. The above venture was a partnership entered into just for the trade of a certain merchandise. The profit from its trade was shared amongst those who had invested in buying and selling it. To do so, the trades of partnership had to be recorded separately from those of Mr. P.
The significance of periodical income
Sharing profit is important in modern enterprises, especially limited companies with transferable shares. The separate merchandise account system can be converted to a periodical profit and loss account system. Figure 4 represents the periodic profit and loss accounting system that we are familiar with. In a developed joint stock company, investors in periods 1, 2 and 3 differ because their equities are traded. Therefore, the investors in period 1 only have the right to profits in period 1 as dividend, but not to profits in other periods. This is effective because it ensures that no partner benefits unduly at the expense of fellow partners. In this system, the sum of profits of the three periods shown in separate profit and loss accounts equals the profit calculated by stock-comparison shown in the B/S. The profit in the B/S is not equal to that in a single P/L but equals the sum of profits in all the P/Ls, i.e., the profit in B / S profit in P / Ls = ∑
The profit in the B/S represents the total profit of a business and that in a P/L represents periodic profits. Needless to say, you can calculate the periodic profit in the B/S as the comprehensive income under FASB and IASB rules because the B/S profit is the accumulation of profit in P/Ls and thus is periodical. Thus, the same profit is calculated dually by stock and flow-comparisons. Equation (1) means the total profit in the B/S is spread across three periods. In the example above, the $270 in the B/S was allocated across three periods such as $100, $90 and $80, or $90, $80 and $100, or $0, $150, and $40, and so on. Periodic profits are determined by the definition of revenue and expense. Total profit is calculated by subtracting paying in cash from selling for cash. In the above example, the total profit of $270 is calculated by subtracting $330 disbursed from the $600 gained from cash sales. It is allocated among three periods according to revenue and expense. So equation (1) Despite Thomas' (1974 Thomas' ( , 2009 ) famous essays on allocation, it is argued here that total profit is allocated by means of revenue and expense. There are various allocations, e.g., cost allocations like Lifo and Fifo; and straight-line and accelerated depreciation. Revenue allocations rely on a realisation and current value basis. The principle of profit allocation is still that "no partner benefits unduly at the expense of his fellow-partners" [Magee, (1977), p.10] .
For example, in the t1 accounting period, the current value is supposed to be $120 whereas the original cost was $100. Revaluation profit is $20 which is paid as a dividend. In the t2 accounting period, current value declines by $20, consequently investors in t2 suffer a loss, and the dividend of t1 was paid at the cost of investors in t2. This violates the principle of profit allocation and is why the current value basis is spurned.
Under the realisation basis, it is important to allocate the negative elements among relevant accounting periods. This presumes that someone who gets profit has to bear the costs of making the profit, which is consistent with the above principle of profit allocation that matches cost with revenue. Its principle creates a capitalistic order for sharing profit among the rich.
Whatever method is employed, equations (1) and (2) stand up, and with respect to comprehensive income, the profit in a stock-comparison (statement of financial position) equals the sum of flow-comparisons (statement of comprehensive income).
Let us consider the following transactions:
• Period t1 1 Someone started a business with a capital of $330. 2 He/she bought a merchandise N. 3 The price of merchandise N rose to $400.
• Period t2 4 The price of merchandise N rose to $550.
• Period t3 5 Merchandise N was sold out for $600.
Thus, the comprehensive income is $70 in period t1, $150 in period t2 and $50 in period t3. Total profit in stock-comparison is $270 which equals the sum of the comprehensive income in three periods [FASB, (1980) , para. 56]. Total net income equals that of comprehensive income. The difference from a realisation basis lies in the allocation methods of total profit across each period. The recognition of timing of revaluation profit causes the difference. In the net income case, revaluation profit is not recognised until the merchandise is sold for cash but in the comprehensive income method it is recognised as a part of income on an accrual basis.
The significance of revenue and expense
However, equations (1) and (2) must be modified. Both can be deduced from the stock and flow comparisons as shown previously but when the profit calculation standard in the B/S, namely to the capital account, changes, the equations become invalid. For example, according to company law in Japan, companies must capitalise part of profits to make up losses by reducing the capital account in the case of capital impairment. Also, with respect to dividend regulation in Japan, the calculation standard requires the capital account to be modified to reflect price level changes. This renders equations (1) and (2) invalid but this is not pursued here.
The periodic profit and loss accounting system has a particular difficulty. It is physically impossible for all investors to assemble at the same time to discuss how to share total profit across successive periods. This must be done fairly but 'fairly' does not mean 'correct' but is a 'compromise'. Ensuring no partner benefits unduly at the expense of fellow-partners remains valid and must be achieved. Hence, methods for sharing total profit across accounting periods are regulated, e.g., by Lifo or Fifo for circulating assets, and straight line and fixed percentages for depreciating fixed assets. These are methods of paying costs necessary to yield profit. Needless to say, accounting standards regulate the methods for distributing total profit. They order how profit should be shared among the rich in capitalist society.
DEB was developed, as explained above, not only to calculate profit but also to allocate it amongst investors. The rule is simple -investors have the right to get the result gained by the capital they invested. DEB has the important role of sharing profit amongst investors: SEB is sufficient to calculate profit but it cannot adjudicate conflicting interests amongst capitalists. DEB is a product of joint capitals.
Returning to the importance of revenue and expense accounting, FASB and IASB define assets and liabilities prior to defining revenue and expense [FASB, (1980), paras. 20, 28, 63, 65; IASB, (2009), paras. 53, 60, 70] . Some scholars suggest that FASB and IASB neglect revenue and expense matters. In contrast, this paper seeks to prove that asset and liability viewpoints are unpersuasive without satisfactory concepts of expense and revenue. An examination of the asset and liability viewpoint helps understand the structure of DEB. This starts with a simple example, (case 1), in which the following conditions prevail. 
Which is correct? Both the investor and creditors invest their money into the company. Therefore both are entitled to the proceeds of the business. As for creditors, interest was paid to them as a reward and was entered as an expense in the P/L as in Figure 5 . The balance in the B/S, i.e., the profit for investors, must also be calculated. It can be gotten by comparing the net assets at the beginning of the accounting period with those at its end as in Figure 6 . The net assets belonging to investors at the beginning of the accounting period was capital of $30. Those at the period end were calculated by subtracting liabilities of $50 from assets of $100. Subtracting equity at the beginning from that at the end gives the profit belonging to investors. In this instance, this is $20. So formula (3) is valid too, which is commonsense for accountants. In case 2, interest is not treated as an expense but a profit disposal. The other conditions are as in case 1. The P/L is prepared as shown in Figure 7 . The difference between case 1 and case 2 is caused by whether interest is an expense item or not. The above example shows that the expense account must be defined before assets and liabilities: net assets, the most important accounting concept, cannot be explained without definition of expenses. Net assets cannot exist in formula (4) and (Figure 8 ) without the definition of expense and even comprehensive income cannot be explained. SFAC no. 3 defines equity as: "the residual interest in the assets of entity that remains after deducting its liabilities" [FASB, (1980) , para. 43]. The IASB defines it similarly as: "the residual interest in the assets of entry after deducting all its liabilities" [IASB, (2001) , para. 4]). However, as equity and assets cannot be defined before defining revenue and expenses there is a logical contradiction to the assets and liabilities approach. At the beginning of this paper, the example of SEB (Figure 1 ) had no flow-comparison. Nevertheless it presumed that revenue and expense were defined. But the amount of assets cannot be determined without defining expense and revenue. This means that SEB is a latent DEB. When the latent form was forced to be emergent during early forms of partnership, DEB was generated.
Dividend regulation and DBE
The sharing profit rule is that investors gain the profit resulting from his/her investment in the relevant period. It was the driving force for the development of SEB to DBE as shown before. However, creditors also have strong effects on dividends of limited liability joint stock companies and they need protection. Sometimes assets are security for a loan, and the creditor may require a limited company to have net assets no less than the capital account as a principle. This means that the disposal amount for dividends should be computed not on the P/L statement but the B/S. As shown above, prior to limited companies' calculations of distributable profit amongst investors were computed though P/L statements. However, in limited companies, the creditor becomes a second capitalistic class relevant to dividing profit among investors. Both classes, investors and creditors, have conflicting interests as to dividends. A major contribution to classifying and explaining the development of dividend regulations is Kehl (1976) . How limited companies give rise to conflicts between investors and creditors is shown in simple examples in Figure 9 relating to case 3. The balances of both the B/S and P/L are positive. Here, dividends are permitted based on both the B/S (B/S surplus test) and the P/L (P/L test). However, when either test is negative, problems occur, as shown in the example using simple transactions below:
a It is supposed that at the beginning of an accounting period t1, a company had assets of $100 and capital $100.
b In period t1, the company made a loss of $10.
c In period t2, the company made a profit of $10.
d Profit is paid as dividend.
Based on these suppositions, the B/S and P/L can be prepared as Figure 10 . At the end of period t1, a loss was made up by reducing capital. The paid-in capital is not maintained intact. In t2, profit is calculated as $10 in the P/L and consequently the B/S has a profit of $10, paid as dividend to the investors of t2. What was the source of the profit $10 in t2? Although total profit amounted to zero, a dividend could be paid because capital changed to profit. Consequently, the protection of creditors dealing with limited liability companies is not fulfilled. This gives rise to the net profit test [Kehl, (1976), p.55] . To solve this contradiction the capital account should be kept as in method 2 shown in Figure 12 . Here, capital was not reduced and the loss in t1 was carried to t2. Profit in t2 was used to make up the loss carried from t1. Total profit and dividend were both zero. Consequently, protection of the creditor was realised. Thus, keeping the capital account at nominally paid as in method 2 is a basic requirement for accounting of limited liability companies. It is called the B/S surplus test [Kehl, (1976), p.41] . Both tests are basic for dividend regulation. However, method 2 has a contradiction in that the investors in t2 must claim dividend because the company got the profit in t2 when they invested. Therefore, investors prefer method 1 to method 2 but the former does not keep capital intact, so it is unfavourable to creditors who understandably prefer method 2. Thus, there are conflicts of interest between investors and creditors. Figure 14 details a solution to this drawing on Japanese company law, which divides the capital account into two: stated capital or authorised and capital surplus. The capital surplus account can be reduced to make up losses to create a dividends fund.
Method 3
The stated capital and capital surplus are abbreviated to s.capital and c.surplus, respectively. These are 50 and 50, respectively.
The loss in accounting period t1 is made up by reducing capital surplus, consequently, the profit in accounting period t2 can be paid as dividend without making up the loss of t1, and stated capital is kept intact. The investors get the profit in the accounting period they invested in and creditors are satisfied up to a point with no reduced stated capital. However, the above step is taken at the cost of creditors because the capital has been reduced before making up a loss. The investors also bear the cost, for all the profit in an accounting period is not paid as dividend, but part is reserved as profit surplus. Therefore, the surplus consists of capital and profit surpluses. It can be reduced to make up the loss instead of reducing stated capital to make payment of dividends possible. The maximum criterion for computing dividable profit is the total of stated capital and surpluses. The minimum is just stated capital. As shown above, the profit of B/S (stock comparison) equals the accumulation of periodical profit (income) in the P/L but in the case of joint stock companies with limited liabilities, the relation of the profit in the B/S and the P/L is changed. The profit in the B/S, that is dividable profit, can exceed the accumulated income of the P/L by the capital surplus and be smaller than the accumulated income of P/L by the profit surplus depending on the situations. The above is a fundamental characteristic of dividend regulation in Japanese company law. It also relates to treasury stock. It is common to dividend regulations of many countries but not all. It is based on DEB that makes regulations to reconcile conflicts among capitalistic classes possible. The IFRS applies the consolidated statement and seems to have no intention of addressing such conflicts although comprehensive income also is a means of dividing profit.
Conclusions
DEB has not only the function of calculating profit, but also that of dividing profit among investors and creditors. DEB is a system structured by those functions. DEB is not so almighty as to be applicable for all aspects of capitalism. Many scholars who have been interested in the subject on DEB and capitalism have more or less disputed the relation between the measurement of income by DEB and the motive of seeking profit by capitalists. Especially they made the focus on the various aspects of capitalism (Chiapello, 2007) . But on the other hand, it seems that they have had a tendency of making light of analysing DEB. It is important to make sure which part of capitalism DEB system can be applied to and how it can react and solve the problems.
